A universal oligonucleotide probe for acetylcholine receptor genes. Selection and sequencing of cDNA clones for the mouse muscle beta subunit.
A region of 25 nucleotides is highly conserved in genes coding for the alpha, beta, gamma, and delta subunits of the nicotinic acetylcholine receptor (AChR) of human, mouse, calf, chicken, and Torpedo. Based on this observation, a 2-fold degenerate oligonucleotide was synthesized and used as a probe to screen a cDNA library made from a mouse myogenic cell line. Clones coding for the beta, gamma, and delta subunits were identified by the probe. The protein sequence deduced from the beta subunit clones codes for a precursor polypeptide of 501 amino acids with a calculated molecular weight of 56,930 daltons, which includes a signal peptide of 23 amino acids. The protein sequence and structural features of the beta subunits of mouse, calf, and Torpedo are conserved. A clone coding for the mouse gamma subunit was isolated, and its identity was confirmed by alignment of its sequence to previously published cDNA sequences for the mouse and calf gamma subunits. The clone contained approximately 200 nucleotides more at its 3' end untranslated region than a mouse gamma clone recently described. Northern blot analysis, utilizing as probes these beta and gamma subunit cDNAs and previously characterized alpha and delta subunit cDNAs, shows that the steady-state levels of the four AChR mRNAs increase coordinately during terminal differentiation of cultured C2 and C2i mouse myoblasts. The increase in mRNA levels can account for the rise of cell surface receptors during myogenesis and suggests that the muscle AChR genes may be regulated during development by a common mechanism. Utilization of this oligonucleotide probe should prove useful for screening a variety of libraries made from different species and tissues which are known to express AChRs.